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Description [Oqicshic ■3o6percmui]: 

MaodpcTCHW OTBoarrcfl k pcuoHTW-nao/iHiiKOHHhiM pafxyraw fPKP). a buobo k cnooo6avi BoocranoincamH 
rcpMCTHMBOCTH 3axonoHHoix> upocTpaBCTBa. 

M3Beere H cooco6 DoccraHoaacHHH rcpMcwmocTH 3axonoHBoro npocrpaHCTBa nyroi co3flamui 
B36b*TO«moro Aamanw BHyrpH o6ca«Hofl kojtohhw no OTHOcncmtHj k 3aKonoHHOMy npocrpaHcray 
(Hanttraaae khakocth ktim BapuaaKHew 3ap*na). npoMcxo^irr HaflyaaHHc oCca^Hoft Kanonnu h 
/mKBa^arjHH sasopa uzisjxy kq/iokhoh h uewenxKBtu Kauneu 

HcflocTaTKH ananora 3&*jDD<iajorrcH a to*, vro, Ho-nepBbix. coGwame mCSbrronHcro ^aenesBn nyrew 
HarwraHMH minpwxrni Bbi3braacT paopymcHHC KonoHHbi hc TOJTbjto b mrrepBanc, a Koropow b KoJtfeneaou 
npoCTpaacrae hvccctch ncMcirr. ho h b KBTcpaanax. rRC qcwcHxa bct. 3to onacao n/w ucjioctboctk 
oCcappoa awiOHHw. Bo-irropux, BapbmaHHe aap^a nponecc ManoKoaTpomipyeMwfl, *rro mohlct npBBecTH k 
HapymcHHio kcjiouubi h ijcuamroro KauHn. 

HaH6ance firanatHM a ipoopc reaino no tcxbotoocoh cymeocTH hbohctch coocoC ycTpaacHHH BagojioaHbtt 

j^rac* nyrt* ^ 

PI. VBcnTOflR fl»aMcrpa kojiohhw npoH3BO/nrr nyreu n^paarareecKoro aooneacTBHH Ha kojiohhv Ha 
y«acr*x KsoimDDL 

HcflocraxoH H3accxHaro cnoco6a aaiuno^iarrcfl a Cora*** Tpynpc^cxrni P a6ox aa c^rr kco6xck*v 
npBMcacMBH napacTHoro o6opyj;oBaHHH, kotodoc, K ax npaBHjio, He orjnwacroi bwcokoS HaflcjKHOCTwo 

3anaua 3aKJno*a*<rcH a noBbanenm *>^TTnsiocTH peMOHTH(VH3OJumH0HHWx paoor 
Tpy^o3axpaT. 

riocraancHHaH 3anana flocTHraerc* tcm, *nx> a cnoco6c BoocxauoaacHHH rxpMrrswHOCTH 3aK0JioHHoro 
npocrpaHCTBa nyreu yBcraromH nBawerpa kojtohhu a mmpaa/ie bsojihohh njiaweTp KonoHHbi 
J^nwHBaioT 3a c^cr yaeraimBaio^eftcH a o6i^ C np B TBep A eHHH HCBapbiaaaToa paspymaiomefl cwcch 
WPC) |3I, KOTopy» 3aaatiHBaioT a KOjioHHy h coajjaiOT moot b HHrepaane H30Jim^. n P a 3tou b aawTae 
HPC HcnojMyioT cuect, KOBccraoByK) jyiH ropHbix h 6ypoBboc pa6oT (CMTB) . 

yencmnoerb pcMOBTOo-BxxuwD^oHHbtx pa6ox no MdipaancHrao hctcpmctiwhocxh ueMeimroro Kanma »c 
npeawraaer 60%. 3ro o6b«ca«eTCH tcm, *rro npHMeHHevbte HaonmnioHHwe uaTepaanw (b ochobhom 
ncMCHTHbdk pacToop h pacTBopu cuaa) odnaflajcrr oonmu He^ocraTKOM - ycaflo*mocTbio. 

Bi^oqcooe aKcroiyaTaxnm egpaapmu nepMCTWHHoert, aaxo/ioHHoro npoCTpaHcroa cnraacTCH. 3ro 
^powxwvnrr oqa Booflc&rrmcM Harpyaan hh o6canBy» aonoHHy a qcMCHTHMft aaMCHt. Hanpnuep. 
J^TaaoBncBO, wo npa chkxchhh AaanemiH a cKBamimr npoTmocrt, cnenncHiM n^oaTOoro romhh c 
KonoHHO* yucKboiarrcH. Bee asenrf nep^opaaBH T8m« npraqnirr k yxynmemoo coetonHHH n^esTnoro 
Kanwni. B to me epeMH. DaiicTOK). vro Hcnocpe^erocHHo a BHTepaanax nep^opaqKH cuenneHHc /koutokt/ 
ncMCHTHoro KaMHH c KQTiOHHOH yTiynmacTCH. nocjic«HHH ^aar o6b«cHraoT yBcmweHHCki canw npmnaxsiH 
KonoHHbi k neueary a peaynvraTe ee A e4opuainof. floc/ie onpccconra ooca^Ho* kohohhw raaae, aaa 
npaBHJio. HaojnoAaeTCH Hapyraemie ee KoaraKTa c qeweeTOM. Up* 3tom nairtJojibttnie HapymeaHH KOHTaKTa 
OTweueHW a mrrepaanax nnacroB c bwcokoh n^HHi^ocTbio h aaaepHavi. B miacrax c noflBemeHHOfl 
HapymcHHH KoaraaTa nocne onpeocoBaH Mamc eccro orocHaiOTCH a 30ne boaohc^thhotx) KoirraKra 

On^HM pacneraMB nponycrHy» cnococWrt, ftra D^omBeHHoft aoflbi aonbqeaoro Mrapooaaopa ucjkw/ 
oCcaAHoA KOJioHBoa m newceTHba* aauHCM. «K>p«yjiy flapcH-BcftcCaxa mojkho eariHcaTb cjitpy*>uj** o6pa3ow 
|4|. 

Z Z / ' rA e - D-myrpcuHMfl /asaMerp ucmchthoto koti^u, m; d-BHenranfl 

Q = CD -d > / ~- ; Ci> 

nHaMerp o6caAHOR xonoHHW, u; p-nqxunafl AaancHHH. na; \ -Kos^^nHHCHT ranpafiTiHtieciaix 
oonponiBneKHft; H-^nmn imapooasopa. m; Q-pacxofl uo W w, i^/cyx Boe^ew o6o3HaneHHn D-d- « ; P/H - 
gmd P, 5 - 3a3op wtK^y Konoimoft h pcMeHTHbiM Kauneu, m; grad P -rpaflBorr AaBiiemw. na/u. 

To^a Oopuyna /,/ 6 W ex hu^ e^: / onpeAenenaH 

0 = 40<di-0> J 



V; ^ 

T 087*10 



ao3<M»HinTCHTa mnpaanHMCCKHx conpoTimneHHfl hco6xoahmo Bbnmcmrrb npirrepaA PeflHtuib^ca 

^^.^..n" 8 ,^ W V - KHHCManfMOCKOH BW3KOCTfa OOflbl / lipM 70°C. V - 0.5 • 10 6 Y 2 /c). 
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npH TypOynCHTHOM pcJKHMC R03^M19SCHT COnpOTHBTlCHHH OUpC^VUDOT DO 

* opMyjIc; ^ «A * 3^Wwoi tjmcnoBbiMH 3Ha«cHHHwa: v - 0,5 • lOA^/c; d - 0,168 u; 5 - 0,1 mm 
■ 10 4 m; grad P - 4» 10 6 na/w. 

CwcrcMa ypacHCHHfl /2-4/ pemaercn wcro^ou nonfopa. 

TasxiM o6pa30M. nepea 3asop 0.1 u npa rpaflHorre A aancHH« 4 NUla/u k mrrepBany ncp^paupa uoxcr 
nocTynaTfc oKono 22 m 3 boau b cyrxa. 

noBbnnctoic flaancHHH o ofcaAHOH kqhohhc npsrao«HT k yBejurctraoo ee ^HawcTpa. Pac^ertj noxasbinaioT Ha 
CKonbKO ayTcao nosbiocTb ^aanotne b kojtohh£, <ito6w cc Baenranft pa^nyc yronracrccH Ha 0,1 mm h/ih 

nCpCKpWTHPI MKKp03a30pa. 

<&opnyna A™ paflHa/ihawx ncpcMtmcanH Hapyxaoa cram TpyGw no saflanf Hhmc hmcct bha /&/ 
p.rf-p.rf p -p_ 1 -K<»*4H^aaT IlyaccOHa, ^ - 0.25; E -MDAyra, 



O s — — • r ♦ r"«r 

ynpyrocni A™ cra /m, E - 2.1.K> 3 Mna; Pj -ooyxpcHHcc A aartcHire, Mna; P 2 
Mna; r| -BHyrpenifflH paAHyc TpylSu. u; r 2 -BHcunmfl pan^yc Tpytiij, m. r 2 «d/r. 

nycn, P, - P a +P >3o bjih PrPj-P.^. 

me P K ^ * H3(SbiTCWH0c flaBJieHwe b kojtohhc no cpasHeaiao c HapyjKHBcu %asmeisaeu. 
Torna <jK>pwyna /6/ 6yn,cr 

, r a *t 9 <X-H>r, 
O = — P - p <7 ) 

< r*-r 2 > c l~u> < r Z -r Z > "pa 6 - 10 4 m: P a - 20 Mna: r, - 0.075 m: r, m 0.084 m. 

v « « ■» « 

P = ♦ P 

moS Z i- »r zr z 

1 Z 1 



■P_ <8> 



\.«= i 

Z»0,07© *0,0»4 



z 

Z»0, 075 



= 33.7 Mna. 



PaCTCTbi noKasbtBaxrr, vro ecraa Mcwfly o6caflHOH kojiohboh h ucMCHTHbiM Kcuibopu cy^ec-rayer sasop 
dc/uomamoh 0,1 mm, to «ocraTOMHo o kqtiohhc C03AaTt> flaHneHHC 33.7 MHa h 3a3op 6yn,er ncpcapwT 3a c*ct 
yBerancHHa BHeumero AHaMeipa hojiohhm. Tazoe naBnesmtt h A**e 6anbmee uorao co3w*"> nyrew 

pa3MCmCHHH B KOJTOHHC MOCTa H3 HCB3pfcH«aTOB pa3pyma*01Hcft CWCCM /UPC/ H 8 TOrTHOCTK CMCCK 

B3B0CTKOBOH ajih ropHbDc m 6opoBboc pager /CMTB/ (6). 



HPC apHMcaniox. ryiaaHbiM o6pasoM upH paopymcHHH npo^Hhix xpymtax MarepBanoB [cnanunAt nopo^w), 
6croHHboc m mcjieaoCeTOHHboc H3^ejiHfl, KauesHboc KnaApx. njro ^olSbnzH npHpoAHoro xombh. 

HPC trance dccto npcflCTaajiHKrr co6oft noponiKoo6pa3ebtc HcropKrac h HCB3pbO300nacHbic MarepHanw, 
Aamnnic c boaoh iqcnoTOy» pcaKDjao (pH«12). npa CMcnnjBaHHH nopouma HPC c boaoh o6pa3yerc« 
cycnooiia (pa6ona» cMocb), Koropaa, 6ynyHn oajnrraH b mnyp, c^enaHHboa b o6bcktc, nonnesamew 
pa3pymeaiao, c TcneHaseM BpcMean cxBaTUBaercn, TBqj^eeT, oAHOBpeMeHHo ywnriHBaaa, b o6«Me. 

yBCHHTODIC 06bCMa - CTI^ACTBHC rKAparaOBH XOMIIOHCHTOB, BXOAHIAHX B COCraB HPC. CpKBOABT K 

pa3BHTHK) b amypc rHApaTauHOHHoro naxvicmm (6ojicc 40 WJTaJ. noA acActbhcm rHApaTaHHOHHOix) 
AaBncHHH b Tene o6t«Ta paoBHBaarrcn iianpnxanm, npHDOAHmHc k cto paopyroeHHJO f7). 

npcAnaraeMbin ciiocofi H30JIHUHH oazonoHHoro npocTpaHCTBa ocyr^ecrsnsooT cnepynmfsn o6pa30M. 

B CKBajKHHy cnycKajoT KOJioimy MKT c TaiuiM pac^croM, wro<5w hidkhhh Kown; HaxoAmrcH aa 10-20 u mrae 
HHxepBana neptJwpaioiH npoAyKTHBHoro njiaera. Bo36yiKflaiOT upipKymnjfao n npoMbnaaxiT CKBaatHHy boaoh, 
oxnajKACHHoA ao 0-lO°C. 
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3arBopHK>T HPC aa bc^c c Tewncparypofl 0-10°C. 

npa QTKpfaiTOM oarpyCaoM apocrpamrrac b HKT 3axa«nmax>T cycnocuno HPC b ofrwue. mo6xowuou /yin 
3ana;mcuHH oticagBofl kojiohhla b xirrcpeajie 10-20 u. 

np^aanmaioT cycneHojoo HPC no BbipaamsaHHa cc ypoBHcft b HKT B sarpytSnou npocrrpaHCTBe. 

I ^ aoflBHUaE>T HKT A© rnytfHHbi pacnojioaaam hhjkhhx nepfopanHOHHba OTBepCTHfl h npu 
HeoOxoflHMOCTH npoMuiauoT cKBajKHny, BMViHBaa iDObiTOtntbdi o6bcu HPC. 

no^HMaOT HKT Bbnnc mrrepiajia nep$opan>m, repMenoiipyioT DarpyoHoe npoerpaHcroo Ha epcMH, 

HC0QXQfB3M0C jyiH pacmMpCHHH H OTBepJK^eHHH HPC. 

OcBajmajoT cxBasuray. 

npcHuymecrooM np^taraoforo cnocoCa hbjvkttch to. mto nepeupbiTiie Kana/iOB nocrynneim* BOflu k 
mrrepaany nep$opanHH npoecxo^rr bx 3a cmct rsmpaamraocKMX) Boameacrawi aa KonoHHy. a 3a curr 
ooaRaHHn d o6caflBofi Konoane nocxa K3 paconapH»n*roc* warcpnana. 8tx>, Bo-nepBbix. camurr 
aeotoawHwocTto ycramoBKH naxepa; Bo-eropbix, yueewnaeT epeucBBbie oaTpaTw e& npoBefleHHe PHP. 
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Claims [Oopuyna H3o6pereHaHj: 

1. Cnooo6 DoocraaonneaKH pcpmcthhhoctb 3aKQ7iOHKon> npocrpaHCTBa nyrru yBemmeHHH flHOMCTpa 
KQnoHHbi b m-repsa/ie jcwudikh. OTjuroaK>mH<te« tcu, trro jyiauerp kojiohhu yBcn^rauajor 3a crct 
yMjnwHBaiometol b oOoftwc npH TsepaeHra hc B3p wwaTofl paapymaioiqefl cuecn (HPC). Koropyio 
3aKamujaioT u KoriOHHy. r crc^aiOT uoct b HHTepBane ioqjlhixhh. 

2. Cnoco6 no n. 1, ox/mMajomwAcH to*, hto b KawecTBC HPC Mcnajnoyurr cuecb HGBecncoByio /yin ropntuc n 
6yposbix pa6oT (CHTB). 
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Drawlngfs) [MeprexH|: 



XapaKTepMCTMica HPC 



Ta6/i m 14a 



XapaKTepucTMKa 



1. BoAOCMeceBoe OTHoweHHe cycneH3Mw 

2. Pacxofl nopowica, tohh Ha 1 u o6i>eMa 

3. PacreicaeMocTb no KOHycy A3HHH, cm 

4. fl/ioTHocrb cycneH3MM t r/CM 3 

5. 3arycreBaeMcxrrb f npw TeMnepaType 20-25 rpaAycoB C mmh 

6. CLjenneMMe kbuhr c Tpy6otf, Mfla 

7. ConpoTMBnenMe iqmhp cfewnbTpaMMft boaw, Mna Conee 

6. flaaneHMe npH pactuMpeHMM, Mfla 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the- concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [ 1 ] , 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; \ is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 6 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v'= 0.5 



In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c; d = 0.168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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H = 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; r, is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P cxcess or P, - P 2 = P excess , 

Where P C xcess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 1 0- 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P exceS s = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNTI [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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